INTRODUCTION
With the increase in urbanization, studies focusing on urban ecology have developed rapidly in recent years (Celesti-Grapow 2006) . Within urban ecosystems, themes like the flora in and around human settlements have been in the lime light in recent decades (Pyšek 1998; Aronson et al. 2014) . Floristically, cities have been observed to be richer than adjoining areas owing to high habitat heterogeneity as well as the presence of exotic species (Pyšek 1998; Chocholoušková 2003) . In cities, urban green spaces are of great importance because of the multiple ecosystem services they provide (Nehru et al. 2012) and may exist in the form of domestic, public or botanical gardens, unused fields, woodlands (Smith et al. 2006; Primack & Miller-Rushing 2009; Kitha & Lyth 2011) , campuses of educational institutes (Suresh & Bhat 2000) or urban forests/ wildscapes (Joshi & Kumbhojkar 1997; Nerlekar & Kulkarni 2015) .
Flora around the city of Pune (formerly Poona) has been indirectly dealt with in pioneering works on the flora of western India such as Graham (1839) , Nairne (1894) , Talbot (1894), Woodrow (1897 Woodrow ( -1898 , Cooke (1903-08) , Blatter & McCann (1935) , Dalzell & Gibson (1861) along with several regional studies like Burns & Chakradev (1921) , Narayanayya (1928) , Garland (1931) , Razi (1952) , Vartak (1959a,b,c) , Gunjatkar & Vartak (1982) , Vartak & Ghate (1983) , and Ghate (1993) . The compilations available for floristic diversity of Maharashtra State also partly and indirectly deal with Pune City's flora (Almeida 1996 (Almeida -2009 Lakshminarasimhan 1996; Singh & Karthikeyan 2000; Singh et al. 2001; Lakshminarasimhan et al. 2012) . Studies including Ezekiel (1917 Ezekiel ( -1918 , Phadnis (1925) , Burns (1931) , Puri & Mahajan (1958) , Vartak (1958a, b; 1962 , 1964 , Puri & Jain (1960) , Varadpande (1974) , Ghate & Vartak (1981) , Bonde (1988) , Kulkarni et al. (1989) , Nagare et al. (1990) , Joshi et al. (1992 Joshi et al. ( , 1994 , Kulkarni & Kumbhojkar (1995) , Joshi & Kumbhojkar (1997) , Datar & Ghate (2006) , Patwardhan & Gandhe (2000 , Ranade (2000 Ranade ( -2001 , Punalekar et al. (2010) , Ingalhalikar & Barve (2010) , and Nerlekar & Kulkarni (2015) deal with the city flora more directly.
Fergusson College is one such green space located in Pune City, the detailed campus flora of which was studied by late Dr. V.D. Vartak, only the analysis of which was published (Vartak 1958a) . This flora was supplemented by articles including Vartak (1959d; 1960) and indirect records also exist about the campus flora (Deshpande 1938; Vartak 1957 Vartak , 1959b Vartak ,c,e,f, 1964 Vartak & Ghate 1983; Joshi & Kumbhojkar 1997; Nalavade 2001; Patwardhan & Gandhe 2000 Ingalhalikar & Barve 2010) . After Vartak's analysis was published in 1958, no systematic efforts were made to monitor the floristic changes in the campus. Thus, the aim of the present study was to understand the changes in the flora over more than five decades since the publication of the first study. For this, we assessed the total current species richness in the campus and compared it with the 1958 results. Also, a detailed unified inventory of all the vascular plants that are recorded till date in the campus is provided with notes about historical status, rarity, and ecological remarks.
STUDY AREA
Fergusson College (run by the Deccan Education Society and named after Sir James Fergusson, the then Governor of Bombay) was formally inaugurated on 2 January 1885. The foundation stone of the present college campus was laid in 1892, which only comprised the main building back then (Limaye 1935) . The late Wrangler R.P. Paranjpye once described the landscape as "bare land which did not produce even decent grass during the rainy season'' (Limaye 1935) . At that time, the study area was isolated from the main city and sustained stunted scrub vegetation, which is evident from archival photographs and literature. Fergusson College campus is located in Pune City, Maharashtra, India (18 0 31'17.75"N & 73 0 50'20.17"E) with a 109-acre area (Fig. 1) . The campus can be divided into two sections: the main campus which consists of century old gothic-styled buildings and forms a woodland ecosystem at present with well grown tall to moderate sized trees intermixed with herbaceous growth, both native and exotic in nature.
The second section is the Fergusson Hill that lies towards the west of the main campus. This hill was once connected to the adjoining larger Vetal hill-complex, but was fragmented due to the construction of the Senapati Bapat road in the 1960s (Nalavade 2001) . The original vegetation type of the hill is tropical southern dry mixed deciduous (Type 5A/C3) as classified by Champion & Seth (1968) with the underlying rock being basalt. The perennial Mutha left bank canal used to flow through the college campus till the 1970s but has since then become defunct after the Panshet flood which affected thousands during 1961 (Fig. 2) . The remnants of the canal in the form of depressions and small bridges are still seen on campus.
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METHODS
The entire work was undertaken from June 2009-December 2014. For the first two years (June 2009 -May 2011 , the surveys were opportunistic in nature, but from June 2011 onwards upto December 2014, extensive and well-planned efforts were made. The study was divided into two sections: a) Primary data-obtained from extensive and exhaustive ground surveys where on an average, from June 2011-December 2014, each field session lasted for about 2hr for three such days a week and thus about 1000+hr effort for three years (assuming four weeks per month and not counting the efforts from June 2009 to May 2011). Efforts for other projects in the same study area overlapped with the present work and thus the exact number of hours spent are rather difficult to arrive at.
Specimens were identified on the field following Cooke (1903 Cooke ( -1908 , Lakshminarasimhan (1996) , Singh & Karthikeyan (2000) , Singh et al. (2001) , Ingalhalikar & Barve (2010), and Potdar et al. (2012) . Garden exotics were confirmed from the online database of Flowers of India (2014) and also from experts (acknowledged). Only doubtful specimens were collected for critical examination in the laboratory. All the scientific and family names were checked using The Plant List (2014). Specimens were processed for mounting following standard protocol (Jain & Rao 1977) and voucher specimens of selected species are deposited in the herbarium of the Botany department, Fergusson College and a few rare ones at BSI (WRC). b) Secondary data-extensive literature surveys were carried out and all publications that mention plants from the campus are extracted and cited. Simultaneously, herbarium data from the herbarium of Agharkar Research Institute (AHMA), the Herbarium of Botany Department, Pune University and the Herbarium of Botany Department, Fergusson College were extracted. Current and past faculties as well as students from the Botany Department of Fergusson College were also consulted for additional inputs.
A comprehensive checklist was drafted on uniting the data from all the aforementioned sources, which includes current as well as past status of occurrence for each species. This assessment was done for all vascular plants including gymnosperms as well as pteridophytes. Lower cryptogams including algae and fungi were not assessed, but a brief literature review is presented.
RESULTS
A total of 812 species belonging to 542 genera under 124 families in total have been recorded in the past as well as present. Out of these, 534 species (belonging to 397 genera and 99 families) are currently present in the campus as revealed in the 2011-2014 survey (Fig. 3) . The detailed inventory of the species is provided in Table   1 and some peculiar species are depicted in Images 1-3. Overall, trees are represented by 196 species and the rest of the species (616) are non-woody. Of all the 196 trees, 105 (53.6%) are native and the rest exotic. Pune City houses about 482 arboreal species (Ingalhalikar & Barve 2010) and arboreal species richness of the Fergusson campus till date accounts for almost 40.7% of Pune City's richness. Out of these total 196 trees, 152 species still exist on campus. Out of the total 812 species documented, 278 species that were observed in the past could not be seen during the current survey. Two-hundred-and-ten species were exclusively recorded in the current survey, which were not recorded earlier and 324 species were observed in the past as well as during the current surveys. Leguminosae was found to be the dominant family in dicotyledons and Poaceae in monocotyledons. A comparative species composition account of the analysis by Vartak (1958a) with the current survey of selected families is provided in Fig.4 . However, the results may not be comparable in the true sense as the methodology followed by the earlier researchers might not be exactly replicated and the present findings are rather baseline broader-level indicative changes and minor intricacies might need to be amended in the near future.
Special mention should be made of two species from the campus: Syzygium heyneanum (Duthie) Gamble We hereby take into account the recent taxonomic changes as follows: Papilionaceae, Caesalpiniaceae and Mimosaceae have been merged to a broader Leguminosae; Malvaceae, Tiliaceae, Bombacaceae and Sterculiaceae are included in the broadly defined Malvaceae; Euphorbiaceae, Putranjivaceae and Phyllanthaceae have been retained in Euphorbiaceae for the sake of comparision. Lamiaceae, Verbenaceae and Liliaceae have not been included due to recent taxonomic changes that render a comparison impossible without knowing the raw data of Vartak (1958a) .
plants that are probably the only surviving specimens within Pune City (S. Ingalhalikar pers. comm. 2015) . This species was earlier known from Vithalwadi along the Mula-Multha River (Ingalhalikar & Barve 2010) and all plants around Pune were destroyed in the subsequent years due to several anthropogenic activities. Acacia greggii A. Gray (identified by S. Ingalhalikar), an exotic plant, has been reported for the first time from Maharashtra. A single well grown plant is seen in the botanical garden. During the initiative for enlisting arboreal flora of the campus by Mahajan (2006) , this plant (with label B1/P1-157) was misidentified as Acacia leucophloea (Roxb.) Wild. Several European and American botanists used to visit the botanical garden in its early years and we suppose that propagules of this species were brought by them (Vartak 1981) .
Out of the total 812 species documented over all, 437 species (54.5%) were also reported from the Fergusson College Botanical Garden (FCBG) and out of these 250 (30.8%) are present today in FCBG with a loss of 187 species over time. The most cited specimens (including the herbarium records) are represented in Fig. 5 . In all, 30 publications mention species occurring in the Fergusson campus (either indirectly or directly) which have been cited in Table 1 . The earliest publication is by Deshpande (1938) and the most number of publications has been recorded in the decade from 2001 to 2010 followed by the decade from 1951 to 1960.
Even if the lower cryptogamic flora from the campus has been excluded in the present analysis, we wish to highlight selected publications. Pandkar (2012) reported a rare algae Oedocladium prescottii from the soil around the Physics Department whereas 13 aero-algal forms were recorded in the campus (Pandkar 2011). Pandkar et al. (2010) explored the terrestrial and sub-aerial algal diversity from the campus and found Cyanophyta (30 forms) to be most dominant, followed by Chlorophyta (11 forms) and Bacillariophyta (3 forms). Vaidya et al. (2009) reported 22 species belonging to six genera of arbuscular mycorrhizal fungi from the campus.
DISCUSSION
From the results it is clear that there has been a distinct decline in species richness over more than 50 years. Vartak (1958a) reported 654 species as compared to the present 534 species (a loss of 120). The arboreal species composition does not seem to be affected significantly and instead has risen by 32 species (from 120 in 1958 to 152 at present). It is important to note that inspite of the changes in species richness dominant families including Leguminosae, Malvaceae, Apocynaceae and Euphorbiaceae have not seen drastic fluctuations in richness whereas Orchidaceae and Asteraceae do show a negative trend while Poaceae has shown additions. The species which were cited maximally ( Fig.5) belonged to either two categoriesones which were/are locally rare such as Parmentiera cereifera Seem., Sterculia guttata Roxb., Elaeocarpus ganitrus Roxb. ex G.Don, Encephalartos sp., and those which are relatively common introduced exotics like Albizia saman (Jacq.) Merr., Sterculia foetida L., Ceiba pentandra(L.) Gaertn. and Swietenia mahagoni (L.) Jacq. The 210 species which are newly recorded as additions to the old flora are predominantly exotic ornamentals, whereas the 278 species reported as extirpated consist of ornamentals as well as several rare exotics and endangered indigenous species. Even if the decade from 2001-2010 shows the maximum publications mentioning species records from the campus, most of them either deal with species cultivated for experimental purposes or indirect records; whereas publications from the period 1951-1970 deal more directly with the floristics of the campus. The present compiliation should not be considered as a complete enumeration of the campus flora. We are well aware of the limitations of the present study and families like Cyperaceae, Poaceae and some exotic ornamentals are predicted to show more richness on critical examination. Vartak in his analysis of the campus flora (1958a) had put forth his desire to compile a comprehensive flora for the campus after collection of adequate data in the future. The unavailability of the complete floristic account of the campus till date has also resulted in our lack of understanding about the vegetation that can thrive under pronounced human influence (Ranade 2000 (Ranade -2001 . Thus the current work stands as an important, much awaited baseline document for all further studies with respect to the campus and we hope that it would be updated periodically in the future.
The Fergusson Botanical garden
Botanical gardens are of tremendous research importance as they help conserve rare, endemic plants (Fay 1992) , contribute to supplying live material for biosystematic studies, preparation of local floras, monographs (Naik 2000) and even climate change research (Primack & Miller-Rushing 2009) . In light of increasing student strength, FCBG was established in 1902 by the late Prof. Shevade, the then professor of Botany and developed later by the late Prof. D. L. Dixit (Vartak 1958a) . FCBG was once a well-known garden in western Maharashtra complete with a rich assemblage of rare species (Vartak 1958a; 1964; Wagh 1996) , but underwent great destruction after the Panshet flood (1961) and the drought which followed (Vartak 1964; Wagh 1996) . FCBG once had a well-planned fernery, rockery, a well maintained habitat for aquatic plants along with separate sections for plants arranged according to families (Vartak 1958a Most of these species are also some of the most cited ones (refer Fig. 5 ). Until 1996, specimens required for undergraduate studies were grown in the garden itself and it also provided material for the Certificate course in Nursery Development which was functional back then (Wagh 1996) . After the establishment of postgraduate courses at the University of Poona in 1948, FCBG sowly started losing its importance; which is evident from the fact that 15 to 30 gardeners were employed at the beginning (Vartak 1981) hardly be seen on the FC hill today, which is otherwise common on adjacent hills in Pune (Nerlekar & Kulkarni 2015) . Several citizens use the hill regularly everyday for recreational activities and thus can contribute positively towards its development. Recent unplanned afforestation programmes also pose a threat to the hill's diversity and preserving the original dry-deciduous and scrub vegetation is of urgent need. The grassland/ scrub patches are a unique ecosystem by themselves and communicating this to the general public is of paramount importance. Pune City has undergone rapid changes in land use patterns with the percentage of urban land use shooting up from 2.96 in 1977 to 20.40 in 2013 and a decline in vegetation (Ramachandra et al. 2014) . Urban green spaces including this college campus are of great ecological significance as they provide multiple ecosystem services like clean air and water, sustain an array of wildlife, mitigate climate change,and reduce the heat island effect (Kitha & Lyth 2011) . Thus understanding the history of biodiversity, periodic quantitative monitoring and compilation of such urban biota especially in tropical cities (Aronson et al. 2014) by conducting exhaustive surveys and engaging students in its conservation would pave the path towards conservation of this unique urban landscape.
'Ignorance of natural history grows in direct proportion to the scarcity of natural areas in convenient proximity to where people live' (Noss 1996) . Pure sciences for instance plant taxonomy have been greatly neglected in recent years (Abrol 2013) . Also, there has been a severe dearth of trained field botanists or naturalists in a broader sense (Noss 1996; Sen 2013) . The decline in the willingness to carry out taxonomic work is an outcome of the fact that taxonomy has been underrated by universities (Venu 2002) . Such baseline data in the form of species checklists would prove to be valuable for future conservation efforts (Check List 2015). Vartak (1964 Vartak ( , 1981 , Wagh (1996) , Ghate (1987) Vartak (1964) , Ghate (1987) , Wagh (1996) 
